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Supplemental Figure 1 Relative risk of a new cancer diagnosis from >30—<180 days after
COVID-19 diagnosis or hospital discharge.

A

Relative risk Elog-scale)

Relative risk (log scale)

CClI, Charlson Comorbidity Index; COVID-19, coronavirus disease 2019;

ER, emergency room; ICU, intensive care unit

Relative risk of a new cancer diagnosis at (A) >30-<90 days and (B) >90—<180 days after
COVID-19 diagnosis or hospital discharge. Graphs represent relative risk and 95%
confidence intervals. Reference groups are: <18 years (age), female (sex), African American
(race), Hispanic (ethnicity), non-obese (obesity), diagnosis in February and March 2020

(diagnosis month); commercial (insurance), cohort 1: outpatient (cohort).
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Supplemental Table 1 List of the long-term outcomes studied and their classification

Long-term outcome

Respiratory

Asthma

Bronchiectasis

Bronchitis

COPD

Dyspnea

Emphysema

Influenza

Interstitial lung disease (fibrosis)
Pneumonia

Respiratory failure

Cardiovascular

Cardiac arrhythmia
Myocardial infarction
Pulmonary embolism
Pulmonary hypertension
Stroke

Mental health

Anxiety

Confusion or disorientation
Dementia

Depression
Encephalopathy

Memory loss

COPD, chronic obstructive pulmonary disease
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Supplemental Table 2 List of comorbidities included in the Charlson Comorbidity Index

Comorbidity
AIDS Metastatic solid tumor
Cancer Mild liver disease
Cerebrovascular disease Moderate or severe liver disease
Chronic pulmonary disease Moderate or severe renal disease
Congestive heart failure Myocardial infarction
Dementia Peptic ulcer disease
Diabetes with complication Peripheral vascular disease
Diabetes without complication Rheumatics
Hemiplegia

AIDS, acquired immunodeficiency syndrome
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Supplemental Table 3 Full baseline characteristics, COVID-19-related outcomes, symptoms, and tests

All patients

(N=57,748)

1. Outpatient

(n=22,788)

2.ERon
diagnosis

(n=11,633)

3.ER

(n=2,877)

4. Hospitalization
without ICU

(N=16,653)

5. ICU without

ventilation

(N=1,837)

6. ICU with
ventilation

(N=1,960)

Mean age (SD), years

47.93 (18.76)

46.78 (18.90)

40.95 (16.89)

44.00 (16.61)

53.17 (18.50)

55.92 (17.32)

57.70 (14.78)

Age group, n (%)

<18 years 2,184 (3.8) 1,033 (4.5) 641 (5.5) 78 (2.7) 366 (2.2) 46 (2.5) 20 (1.0)
18-29 years 8,509 (14.7) | 3,693 (16.2) 2,543 (21.9) 538 (18.7) 1574 (9.5) 89 (4.8) 72 (3.7)
30-39 years 8,972 (15.5) | 3,541 (15.5) 2,496 (21.5) 579 (20.1) 2,046 (12.3) 175 (9.5) 135 (6.9)
40-49 years 9,362 (16.2) | 3,664 (16.1) 2,205 (19.0) 555 (19.3) 2,442 (14.7) 253 (13.8) 243 (12.4)
50-64 years 16,103 (27.9) | 6,231 (27.3) 2,706 (23.3) 780 (27.1) 4,937 (29.6) 626 (34.1) 823 (42.0)
65-74 years 7,065 (12.2) | 2,658 (11.7) 689 (5.9) 230 (8.0) 2,683 (16.1) 363 (19.8) 442 (22.6)
75-84 years 3,620 (6.3) 1,279 (5.6) 239 (2.1) 76 (2.6) 1,647 (9.9) 195 (10.6) 184 (9.4)
>85 years 891 (1.5) 303 (1.3) 54 (0.5) 22 (0.8) 440 (2.6) 44 (2.4) 28 (1.4)
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Missing 1,042 (1.8) 386 (1.7) 60 (0.5) 19 (0.7) 518 (3.1) 46 (2.5) 13(0.7)
Sex, n (%)
Female 30,782 (53.3) | 12,856 (56.4) 6,115 (52.6) 1,721 (59.8) 8,487 (51.0) 829 (45.1) 774 (39.5)
Male 26,939 (46.6) 9,920 (43.5) 5,515 (47.4) 1,152 (40.0) 8,160 (49.0) 1,008 (54.9) 1,184 (60.4)
Missing 27 (<0.1) 2 (<0.1) 3 (<0.1) 4 (<0.1) 6 (<0.1) 0 (0.0) 2 (<0.1)
Race, n (%)
African American 13,183 (22.8) | 3,473 (15.2) 3,178 (27.3) 790 (27.5) 4,675 (28.1) 551 (30.0) 516 (26.3)
Asian 1,848 (3.2) 639 (2.8) 438 (3.8) 100 (3.5) 555 (3.3) 41 (2.2) 75 (3.8)
Caucasian 29,074 (50.3) | 13,746 (60.3) 4,653 (40.0) 1,337 (46.5) 7,538 (45.3) 849 (46.2) 951 (48.5)
Missing 13,643 (23.6) 4,930 (21.6) 3,364 (28.9) 650 (22.6) 3,885 (23.3) 396 (21.6) 418 (21.3)
Ethnicity, n (%)
Hispanic 11,932 (20.7) | 3,942 (17.3) 3,378 (29.0) 646 (22.5) 3,298 (19.8) 332 (18.1) 336 (17.1)
Non-Hispanic 38,988 (67.5) | 15,485 (68.0) 7,121 (61.2) 1,987 (69.1) 11,648 (69.9) 1,294 (70.4) 1,453 (74.1)
Missing 6,828 (11.8) 3,361 (14.7) 1,134 (9.7) 244 (8.5) 1,707 (10.3) 211 (11.5) 171 (8.7)
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Region, n (%)
Midwest 22,133 (38.3) 8,137 (35.7) 5,250 (45.1) 1,364 (47.4) 5,686 (34.1) 830 (45.2) 866 (44.2)
Northwest 20,671 (35.8) 8,018 (35.2) 3,261 (28.0) 875 (30.4) 7,375 (44.3) 496 (27.0) 646 (33.0)
South 8,548 (14.8) 3,463 (15.2) 2,004 (17.2) 367 (12.8) 2,212 (13.3) 271 (14.8) 231 (11.8)
West 4,430 (7.7) 2,379 (10.4) 673 (5.8) 169 (5.9) 873 (5.2) 178 (9.7) 158 (8.1)
Missing 1,966 (3.4) 791 (3.5) 445 (3.8) 102 (3.5) 507 (3.0) 62 (3.4) 59 (3.0)
Division, n (%)
East North Central | 15,381 (26.6) 4,833 (21.2) 3,822 (32.9) 982 (34.1) 4,536 (27.2) 551 (30.0) 657 (33.5)
East South Central | 1,769 (3.1) 664 (2.9) 404 (3.5) 62 (2.2) 472 (2.8) 124 (6.8) 43 (2.2)
Middle Atlantic 15,163 (26.3) | 6,516 (28.6) 1,718 (14.8) 527 (18.3) 5,622 (33.8) 338 (18.4) 442 (22.6)
Mountain 2,221 (3.8) 1,281 (5.6) 257 (2.2) 48 (1.7) 457 (2.7) 78 (4.2) 100 (5.1)
New England 5,478 (9.5) 1,491 (6.5) 1,538 (13.2) 345 (12.0) 1,744 (10.5) 158 (8.6) 202 (10.3)
Other/unknown 2,085 (3.6) 847 (3.7) 467 (4.0) 112 (3.9) 532 (3.2) 64 (3.5) 63 (3.2)
Pacific 2,205 (3.8) 1,096 (4.8) 416 (3.6) 121 (4.2) 414 (2.5) 100 (5.4) 58 (3.0)
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South Atlantic/ 6,767 (11.7) 2,792 (12.3) 1,599 (13.7) 303 (10.5) 1,738 (10.4) 147 (8.0) 188 (9.6)

West South Central

West North Central | 6,679 (11.6) 3,268 (14.3) 1,412 (12.1) 377 (13.1) 1,138 (6.8) 277 (15.1) 207 (10.6)
Smoking status, n (%)

Current smoker 413 (0.7) 193 (0.8) 128 (1.1) 13 (0.5) 61 (0.4) 13(0.7) 5(0.3)

Previously smoked 740 (1.3) 417 (1.8) 111 (1.0) 27 (0.9) 145 (0.9) 25 (1.4) 15 (0.8)

Never smoked 2,831 (4.9) 1,468 (6.4) 750 (6.4) 121 (4.2) 404 (2.4) 50 (2.7) 38(1.9)

Missing 53,764 (93.1) | 20,710 (90.9) 10,644 (91.5) 2,716 (94.4) 16,043 (96.3) 1,749 (95.2) 1,902 (97.0)
Obese, n (%)

No 47,796 (81.0) | 17,883 (78.5) 10,267 (88.3) 2,297 (79.8) 13,407 (80.5) 1,431 (77.9) 1,511 (77.1)

Yes 10,952 (19.0) | 4,905 (21.5) 1,366 (11.7) 580 (20.2) 3,246 (19.5) 406 (22.1) 449 (22.9)
Pregnant n (%)

No 56,137 (97.2) | 22,246 (97.6) 11,409 (98.1) 2,802 (97.4) 15,931 (95.7) 1,813 (98.7) 1,936 (98.8)

Yes 1,611 (2.8) 542 (2.4) 224 (1.9) 75 (2.6) 722 (4.3) 24 (1.3) 242 (1.2)

Insurance, n (%)
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Commercial 29,145 (50.5) | 13,134 (57.6) 5,672 (48.8) 1,482 (51.5) 7,243 (43.5) 758 (41.3) 856 (43.7)
Medicaid 8,652 (15.0) 2,341 (10.3) 2,223 (19.1) 542 (18.8) 2,891 (17.4) 312 (17.0) 343 (17.5)
Medicare 8,774 (15.2) 3,173 (13.9) 788 (6.8) 245 (8.5) 3674 (22.1) 435 (23.7) 459 (23.4)
Other payor type 4,004 (6.9) 1,282 (5.6) 1,071 (9.2) 211 (7.3) 1,188 (7.1) 129 (7.0) 123 (6.3)
Uninsured 4,833 (8.4) 1,542 (6.8) 1,731 (14.9) 281 (9.8) 1,069 (6.4) 111 (6.0) 99 (5.1)
Missing 2,340 (4.1) 1,316 (5.8) 148 (1.3) 116 (4.0) 588 (3.5) 92 (5.0) 80 (4.1)

Month of COVID-19 diagnosis, n (%)
Feb 2020 115 (0.2) 61 (0.3) 3 (<0.1) 4(0.1) 34 (0.2) 5(0.3) 8(0.4)
Mar 2020 8,197 (14.2) 1,527 (6.7) 1,893 (16.3) 527 (18.3) 3,288 (19.7) 306 (16.7) 656 (33.5)
Apr 2020 18,591 (32.2) | 6,018 (26.4) 3,480 (29.9) 926 (32.2) 6,684 (40.1) 676 (36.8) 807 (41.2)
May 2020 14,188 (24.6) | 6,154 (27.0) 2,703 (23.2) 729 (25.3) 3755 (22.5) 477 (26.0) 370 (18.9)
Jun 2020 14,832 (25.7) | 7,846 (34.4) 3,073 (26.4) 597 (20.8) 2,826 (17.0) 371 (20.2) 119 (6.1)
Jul 2020 1,825 (3.2) 1,182 (5.2) 481 (4.1) 94 (3.3) 66 (0.4) 2(0.1) 0 (0.0)
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No 53,804 (93.2) | 21,658 (95.0) 11,356 (97.6) 2,774 (96.4) 14,812 (88.9) 1,553 (84.5) 1,651 (84.2)

Yes 3,944 (6.8) 1,130 (5.0) 277 (2.4) 103 (3.6) 1,841 (11.1) 284 (15.5) 309 (15.8)
Congestive heart failure, n (%)

No 54,048 (93.6) | 21,702 (95.2) 11,430 (98.3) 2,800 (97.3) 14,938 (89.7) 1,553 (84.5) 1,625 (82.9)

Yes 3,700 (6.4) 1,086 (4.8) 203 (1.7) 77 (2.7) 1,715 (10.3) 284 (15.5) 335 (17.1)
Cerebrovascular disease, n (%)

No 55,258 (95.7) | 21,957 (96.4) 11,485 (98.7) 2,811 (97.7) 15,547 (93.4) 1,662 (90.5) 1,796 (91.6)

Yes 2,490 (4.3) 831 (3.6) 148 (1.3) 66 (2.3) 1,106 (6.6) 175 (9.5) 164 (8.4)
Moderate or severe renal disease, n (%)

No 53,066 (91.9) | 21,454 (94.1) 11,387 (97.9) 2,759 (95.9) 14,387 (86.4) 1,497 (81.5) 1,582 (80.7)

Yes 4,682 (8.1) 1,334 (5.9) 246 (2.1) 118 (4.1) 2,266 (13.6) 340 (18.5) 378 (19.3)
Diabetes without complication, n (%)

No 47,489 (82.2) | 19,807 (86.9) 10,435 (89.7) 2,522 (87.7) 12,313 (73.9) 1,184 (64.5) 1,228 (62.7)
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Yes 10,259 (17.8) 2,981 (13.1) 1,198 (10.3) 355 (12.3) 4,340 (26.1) 653 (35.5) 732 (37.3)
Chronic pulmonary disease, n (%)
No 47,794 (82.8) 19,225 10,203 2,359 (82.0) 13,145 (78.9) 1,439 (78.3) 1,423 (72.6)
(84.4) (87.7)
Yes 9,954 (17.2) 3,563 (15.6) 1,430 (12.3) 518 (18.0) 3,508 (21.1) 398 (21.7) 537 (27.4)
Mild liver disease, n (%)
No 55,817 22,095 (97.0) 11,441 (98.3) 2,788 (96.9) 15,890 (95.4) 1,746 (95.0) 1,857 (94.7)
(96.7)
Yes 1,931 (3.3) 693 (3.0) 192 (1.7) 89 (3.1) 763 (4.6) 91 (5.0) 103 (5.3)
Peripheral vascular disease, n (%)
No 55,049 21,773 (95.5) 11,461 (98.5) 2,808 (97.6) 15,516 (93.2) 1,674 (91.1) 1,817 (92.7)
(95.3)
Yes 2,699 (4.7) 1,015 (4.5) 172 (1.5) 69 (2.4) 1,137 (6.8) 163 (8.9) 143 (7.3)
Cancer, n (%)
No 53,687 20,822 (91.4) 11,198 (96.3) 2,686 (93.4) 15,465 (92.9) 1,689 (91.9) 1,827 (93.2)
(93.0)
Yes 4,061 (7.0) 1,966 (8.6) 435 (3.7) 191 (6.6) 1,188 (7.1) 148 (8.1) 133 (6.8)
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Myocardial infarction, n (%)

No 55,528 22,273 (97.7) 11,459 (98.5) 2,828 (98.3) 15,528 (93.2) 1,659 (90.3) 1,781 (90.9)
(96.2)
Yes 2,220 (3.8) 515 (2.3) 174 (1.5) 49 (1.7) 1,125 (6.8) 178 (9.7) 179 (9.1)
Dementia, n (%)
No 55,833 22,213 (97.5) 11,541 (99.2) 2,843 (98.8) 15,663 (94.1) 1,697 (92.4) 1,876 (95.7)
(96.7)
Yes 1,915 (3.3) 575 (2.5) 92 (0.8) 34 (1.2) 990 (5.9) 140 (7.6) 84 (4.3)
Peptic ulcer disease, n (%)
No 57,305 22,620 (99.3) 11,599 (99.7) 2,864 (99.5) 16,494 (99.0) 1,812 (98.6) 1,916 (97.8)
(99.2)
Yes 443 (0.8) 168 (0.7) 34 (0.3) 13 (0.5) 159 (1.0) 25 (1.4) 44 (2.2)
Hemiplegia, n (%)
No 57,192 22,647 (99.4) 11,596 (99.7) 2,870 (99.8) 16,402 (98.5) 1,783 (97.1) 1,894 (96.6)
(99.0)
Yes 556 (1.0) 141 (0.6) 37 (0.3) 7(0.2) 251 (1.5) 54 (2.9) 66 (3.4)
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Rheumatics, n (%)

No 56,674 22,348 (98.1) 11,515 (99.0) 2,831 (98.4) 16,285 (97.8) 1,790 (97.4) 1,905 (97.2)
(98.1)
Yes 1,074 (1.9) 440 (1.9) 118 (1.0) 46 (1.6) 368 (2.2) 47 (2.6) 55 (2.8)
Metastatic solid tumor, n (%)
No 57,146 22,460 (98.6) 11,601 (99.7) 2,858 (99.3) 16,472 (98.9) 1,810 (98.5) 1,945 (99.2)
(99.0)
Yes 602 (1.0) 328 (1.4) 32 (0.3) 9(0.7) 181 (1.1) 27 (1.5) 5(0.8)
Moderate or severe liver disease, n (%)
No 57,495 22,703 (99.6) 11,625 (99.9) 2,872 (99.8) 16,547 (99.4) 1,818 (99.0) 1,930 (98.5)
(99.6)
Yes 253 (0.4) 85 (0.4) 8 (0.1) 5(0.2) 106 (0.6) 19 (1.0) 30 (1.5)
AIDS, n (%)
No 56,640 22,229 11,500 (98.9) 2,813 (97.8) 1,6376 (98.3) 1,794 (97.7) 1,928 (98.4)
(98.1)
(97.5)
Yes 1,108 (1.9) 559 (2.5) 133 (1.1) 64 (2.2) 277 (1.7) 43 (2.3) 32 (1.6)
Mean weighted CClI 1.20 (2.06) 1.09 (2.03) 0.56 (1.32) 0.88 (1.76) 1.64 (2.31) 2.15 (2.46) 2.13 (2.39)

(SD)
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COPD, n (%)

No 54,029 21,688 (95.2) 11,382 (97.8) 2,770 (96.3) 14,961 (89.8) 1,594 (86.8) 1,634 (83.4)
(93.6)
Yes 3,719 (6.4) 1,100 (4.8) 251 (2.2) 107 (3.7) 1,692 (10.2) 243 (13.2) 326 (16.6)
Diabetes, n (%)
No 46,563 19,539 (85.7) 10,380 (89.2) 2,489 (86.5) 11,878 (71.3) 1,119 (60.9) 1,158 (59.1)
(80.6)
Yes 11,185 3,249 (14.3) 1,253 (10.8) 388 (13.5) 4,775 (28.7) 718 (39.1) 802 (40.9)
(19.4)
Hypertension, n (%)
No 37,710 16,023 (70.3) 9,335 (80.2) 2,130 (74.0) 8,643 (51.9) 793 (43.2) 786 (40.1)
(65.3)
Yes 20,038 6,765 (29.7) 2,298 (19.8) 747 (26.0) 8,010 (48.1) 1,044 (56.8) 1,174 (59.9)
(34.7)
Asthma, n (%)
No 51,726 20,663 (90.7) 10,587 (91.0) 2,517 (87.5) 14,604 (87.7) 1,652 (89.9) 1,703 (86.9)
(89.6)
Yes 6,022 (10.4) 2,125 (9.3) 1,046 (9.0) 360 (12.5) 2,049 (12.3) 185 (10.1) 257 (13.1)
Chronic renal disease, n (%)
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No 53,421 21,585 (94.7) 11,411 (98.1) 2,768 (96.2) 14,520 (87.2) 1,524 (83.0) 1,613 (82.3)
(92.5)
Yes 4,327 (7.5) 1,203 (5.3) 222 (1.9) 109 (3.8) 2,133 (12.8) 313 (17.0) 347 (17.7)
Other chronic respiratory disease, n (%)
No 55,858 21,900 (96.1) 11,365 (97.7) 2,738 (95.2) 16,186 (97.2) 1,779 (96.8) 1,890 (96.4)
(96.7)
Yes 1,890 (3.3) 888 (3.9) 268 (2.3) 139 (4.8) 467 (2.8) 58 (3.2) 70 (3.6)
Chronic ischemic heart disease, n (%)
No 52,308 20,978 (92.1) 11,270 (96.9) 2,733 (95.0) 14,236 (85.5) 1,491 (81.2) 1,600 (81.6)
(90.6)
Yes 5,440 (9.4) 1,810 (7.9) 363 (3.1) 144 (5.0) 2,417 (14.5) 346 (18.8) 360 (18.4)
End stage renal disease, n (%)
No 56,530 22,463 (98.6) 11,560 (99.4) 2,849 (99.0) 16,079 (96.6) 1,740 (94.7) 1,839 (93.8)
(97.9)
Yes 1,218 (2.1) 325 (1.4) 73 (0.6) 28 (1.0) 574 (3.4) 97 (5.3) 121 (6.2)
Liver disease
No 55,348 21,961 (96.4) 11,407 (98.1) 2,775 (96.5) 15,683 (94.2) 1,718 (93.5) 1,804 (92.0)
(95.8)
14
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Yes 2,400 (4.2) 827 (3.6) 226 (1.9) 102 (3.5) 970 (5.8) 119 (6.5) 156 (8.0)
HIV, n (%)
No 57,000 22,425 (98.4) 11,533 (99.1) 2,836 (98.6) 16,456 (98.8) 1,811 (98.6) 1,939 (98.9)
(98.7)
Yes 748 (1.3) 363 (1.6) 100 (0.9) 41 (1.4) 197 (1.2) 26 (1.4) 21 (1.1)
Immunocompromised, n (%)
No 53,530 21,906 (96.1) 11,403 (98.0) 2,802 (97.4) 14,429 (86.6) 1,490 (81.1) 1,500 (76.5)
(92.7)
Yes 4,218 (7.3) 882 (3.9) 230 (2.0) 75 (2.6) 2,224 (13.4) 347 (18.9) 460 (23.5)

AIDS, acquired immunodeficiency syndrome; CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; COVID-19,
coronavirus disease 2019; ER, emergency room; HIV, human immunodeficiency virus; ICU, intensive care unit; SD, standard deviation
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Supplemental Table 4 Full list of long-term outcomes that occurred >30-<90 days or >90—<180 days post COVID-19 diagnosis or

hospitalization

1. Outpatient 2. ER on diagnosis 3.ER 4. Hospitalization 5. ICU without 6. ICU with ventilation
(N=22,788) date (N=2,877) without ICU ventilation (N=1,960)
(N=11,633) (N=16,653) (N=1,837)
>30-<90 | >90-<180 | >30-<90 | >90-<180 | >30-<90 | >90-<180 | >30-<90 | >90-<180 | >30-<90 | >90-<180 | >30-<90 | >90-<180
days days days days days days days days days days days days
Pneumonia, n (%)
N 22,368 22,582 11,520 11,579 2,804 2,848 15,612 16,187 1,689 1,768 1,687 1,801
0
(98.2) (99.1) (99.0) (99.5) (97.5) (99.0) (93.7) (97.2) (91.9) (96.2) (86.1) (91.9)
v 420 206 113 54 73 29 1,041 466 148 69 273 159
es
(1.8) (0.9) (1.0) (0.5) (2.5) (1.0) (6.3) (2.8) (8.1) (3.8) (13.9) (8.1)
Asthma, n (%)
N 22,487 22,459 11,532 11,503 2,825 2,822 16,424 16,410 1,810 1,815 1,919 1,922
0
(98.7) (98.6) (99.1) (98.9) (98.2) (98.1) (98.6) (98.5) (98.5) (98.8) (97.9) (98.1)
v 301 329 101 130 52 55 229 243 27 22 41 38
es
(1.3) (1.4) (0.9) (1.1) (1.8) (1.9) (1.4) (1.5) (1.5) (1.2) (2.1) (1.9)
COPD, n (%)
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N 22,626 22,776 11,615 11,606 2,865 2,858 16,460 16,442 1,802 1,804 1,894 1,919
(0]
(99.3) (99.9) (99.8) (99.8) (99.6) (99.3) (98.8) (98.7) (98.1) (98.2) (96.6) (97.9)
v 162 179 18 28 12 19 193 211 35 33 66 41
es
(0.7) (0.8) (0.2) (0.2) (0.4) (0.7) (1.2) (1.3) (1.9) (1.8) (3.4) (2.1)
Influenza, n (%)
N 22,783 22,776 11,630 11,631 2,875 2,877 16,646 16,648 1,837 1,837 1,960 1,960
(0]
(100.0) (99.9) (100.0) (100.0) (99.9) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
v 5 12 3 2 2 0 7 5 0 0 0 0
es
(0.0) (0.1) (0.0) (0.0) (0.1) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
Stroke, n (%)
N 22,695 22,696 11,619 11,611 2,865 2,865 16,535 16,506 1,813 1,811 1,935 1,926
(0]
(99.6) (99.6) (99.9) (99.8) (99.6) (99.6) (99.3) (99.1) (98.7) (98.6) (98.7) (98.3)
v 93 92 14 22 12 12 118 147 24 26 25 34
es
(0.4) (0.4) (0.1) (0.2) (0.4) (0.4) (0.7) (0.9) (1.3) (1.4) (1.3) (1.7)
Anxiety, n (%)
N 22,250 22,169 11,491 11,451 2,779 2,774 16,274 16,268 1,793 1,794 1,889 1,896
(0]
(97.6) (97.3) (98.8) (98.4) (96.6) (96.4) (97.7) (97.7) (97.6) (97.7) (96.4) (96.7)
Y. 538 619 142 182 98 103 379 385 44 43 71 64
es
(2.4) (2.7) (1.2) (1.6) (3.4) (3.6) (2.3) (2.3) (2.4) (2.3) (3.6) (3.3)
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Depression, n (%)
N 22,456 22,361 11,5635 11,502 2,833 2,822 16,375 16,314 1,789 1,786 1,907 1,908
0
(98.5) (98.1) (99.2) (98.9) (98.5) (98.1) (98.3) (98.0) (97.4) (97.2) (97.3) (97.3)
v 332 427 98 131 44 55 278 339 48 51 53 52
es
(1.5) (1.9) (0.8) (1.1) (1.5) (1.9) (1.7) (2.0) (2.6) (2.8) (2.7) (2.7)
Myocardial infarction, n (%)
N 22,691 22,671 11,617 11,617 2,866 2,868 16,497 16,492 1,810 1,806 1,927 1,926
0
(99.6) (99.5) (99.9) (99.9) (99.6) (99.7) (99.1) (99.0) (98.5) (98.3) (98.3) (98.3)
v 97 117 16 16 11 9 156 161 27 31 33 34
es
(0.4) (0.5) (0.1) (0.1) (0.4) (0.3) (0.9) (1.0) (1.5) (1.7) (1.7) (1.7)
Interstitial lung disease (fibrosis), n (%)
N 22,741 22,728 11,623 11,621 2,874 2,873 16,592 16,578 1,830 1,828 1,929 1,922
0
(99.8) (99.7) (99.9) (99.9) (99.9) (99.9) (99.6) (99.5) (99.6) (99.5) (98.4) (98.1)
v 47 60 10 12 3 4 61 75 7 9 31 38
es
(0.2) (0.3) (0.1) (0.1) (0.1) (0.1) (0.4) (0.5) (0.4) (0.5) (1.6) (1.9)
Dsypnea, n (%)
N 21,660 21,567 11,311 11,329 2,675 2,649 15,781 15,838 1,720 1,723 1,759 1,783
0
(95.1) (94.6) (97.2) (97.4) (93.0) (92.1) (94.8) (95.1) (93.6) (93.8) (89.7) (91.0)
18
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y 1,128 1,221 322 304 202 228 872 815 117 114 201 177
es
(4.9) (5.4) (2.8) (2.6) (7.0) (7.9) (5.2) (4.9) (6.4) (6.2) (10.3) (9.0)
Respiratory failure, n (%)
N 22,614 22,654 11,606 11,609 2,863 2,868 16,199 16,380 1,757 1,780 1,685 1,801
[0}
(99.2) (99.4) (99.8) (99.8) (99.5) (99.7) (97.3) (98.4) (95.6) (96.9) (86.0) (91.9)
v 174 134 27 24 14 9 454 273 80 57 275 159
es
(0.8) (0.6) (0.2) (0.2) (0.5) (0.3) (2.7) (1.6) (4.4) (3.1) (14.0) (8.1)
Pulmonary hypertension, n (%)
N 22,719 22,716 11,626 11,622 2,872 2,874 16,566 16,551 1,824 1,821 1,944 1,927
(0]
(99.7) (99.7) (99.9) (99.9) (99.8) (99.9) (99.5) (99.4) (99.3) (99.1) (99.2) (98.3)
y 69 72 7 11 5 3 87 102 13 16 16 33
es
(0.3) (0.3) (0.1) (0.1) (0.2) (0.1) (0.5) (0.6) (0.7) (0.9) (0.8) (1.7)
Pulmonary embolism, n (%)
N 22,714 22,719 11,622 11,623 2,865 2,863 16,478 16,513 1,809 1,815 1,918 1,938
(0]
(99.7) (99.7) (99.9) (99.9) (99.6) (99.5) (98.9) (99.2) (98.5) (98.8) (97.9) (98.9)
v 74 69 11 10 12 14 175 140 28 22 42 22
es
(0.3) (0.3) (0.1) (0.1) (0.4) (0.5) (1.1) (0.8) (1.5) (1.2) (2.1) (1.1)

Bronchitis, n (%)
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N 22,707 22,705 11,611 11,619 2,862 2,868 16,583 16,598 1,830 1,832 1,939 1,940
(0]
(99.6) (99.6) (99.8) (99.9) (99.5) (99.7) (99.6) (99.7) (99.6) (99.7) (98.9) (99.0)
v 81 83 22 14 15 9 70 55 7 5 21 20
es
(0.4) (0.4) (0.2) (0.1) (0.5) (0.3) (0.4) (0.3) (0.4) (0.3) (1.1) (1.0)
Emphysema, n (%)
N 22,727 22,722 11,626 11,620 2,872 2,870 16,591 16,577 1,815 1,822 1,941 1,944
(0]
(99.7) (99.7) (99.9) (99.9) (99.8) (99.8) (99.6) (99.5) (98.8) (99.2) (99.0) (99.2)
v, 61 66 7 13 5 7 62 76 22 15 19 16
es
(0.3) (0.3) (0.1) (0.1) (0.2) (0.2) (0.4) (0.5) (1.2) (0.8) (1.0) (0.8)
Bronchiectasis, n (%)
N 22,765 22,763 11,632 11,629 2,876 2,874 16,630 16,625 1,836 1,836 1,951 1,952
(0]
(99.9) (99.9) (100.0) (100.0) (100.0) (99.9) (99.9) (99.8) (99.9) (99.9) (99.5) (99.6)
v 23 25 1 4 1 3 23 28 1 1 9 8
es
(0.1) (0.1) (0.0) (0.0) (0.0) (0.1) (0.1) (0.2) (0.1) (0.1) (0.5) (0.4)
Encephalopathy, n (%)
N 22,709 22,732 11,624 11,627 2,872 2,874 16,545 16,554 1,809 1,816 1,911 1,923
(0]
(99.7) (99.8) (99.9) (99.9) (99.8) (99.9) (99.4) (99.4) (98.5) (98.9) (97.5) (98.1)
Y. 79 56 9 6 5 3 108 99 28 21 49 37
es
(0.3) (0.2) (0.1) (0.1) (0.2) (0.1) (0.6) (0.6) (1.5) (1.1) (2.5) (1.9)
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Memory loss, n (%)
N 22,752 22,716 11,622 11,621 2,872 2,870 16,626 16,599 1,833 1,831 1,951 1,946
0
(99.8) (99.7) (99.9) (99.9) (99.8) (99.8) (99.8) (99.7) (99.8) (99.7) (99.5) (99.3)
v 36 72 11 12 5 7 27 54 4 6 9 14
es
(0.2) (0.3) (0.1) (0.1) (0.2) (0.2) (0.2) (0.3) (0.2) (0.3) (0.5) (0.7)
Confusion or disorientation, n (%)
N 22,699 22,706 11,621 11,617 2,869 2,869 16,531 16,526 1,817 1,817 1,929 1,939
0
(99.6) (99.6) (99.9) (99.9) (99.7) (99.7) (99.3) (99.2) (98.9) (98.9) (98.4) (98.9)
89 82 12 16 8 8 122 127 20 20 31 21
Yes
(0.4) (0.4) (0.1) (0.1) (0.3) (0.3) (0.7) (0.8) (1.1) (1.1) (1.6) (1.1)
Dementia, n (%)
N 22,694 22,709 11,628 11,625 2,870 2,872 16,494 16,494 1,810 1,816 1,944 1,947
0
(99.6) (99.7) (100.0) (99.9) (99.8) (99.8) (99.0) (99.0) (98.5) (98.9) (99.2) (99.3)
94 79 5 8 7 5 159 159 27 21 16 13
Yes
(0.4) (0.3) (0.0) (0.1) (0.2) (0.2) (1.0) (1.0) (1.5) (1.1) (0.8) (0.7)
Cardiac arrhythmia, n (%)
N 22,627 22,598 11,594 11,593 2,860 2,850 16,515 16,488 1,819 1,816 1,935 1,931
o}
(99.3) (99.2) (99.7) (99.7) (99.4) (99.1) (99.2) (99.0) (99.0) (98.9) (98.7) (98.5)
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161 190 39 40 17 27 138 165 18 21 25 29
Yes (1.0) (1.3)
(0.7) (0.8) (0.3) (0.3) (0.6) (0.9) (0.8) (1.0) (1.1) (1.5)
Respiratory, n (%)
N 20,942 20,942 11,113 11,149 2,555 2,566 14,529 15,054 1,541 1,615 1,413 1,579
0
(91.9) (91.9) (95.5) (95.8) (88.8) (89.2) (87.2) (90.4) (83.9) (87.9) (72.1) (80.6)
1,846 1,846 520 484 2,124 1,599
Yes 322 (11.2) | 311 (10.8) 296 (16.1) | 222 (12.1) | 547 (27.9) | 381 (19.4)
(8.1) (8.1) (4.5) (4.2) (12.8) (9.6)
CV, n (%)
N 22,349 22,313 11,522 11,541 2,823 2,820 16,068 16,035 1,735 1,738 1,832 1,828
o)
(98.1) (97.9) (99.3) (99.2) (98.1) (98.0) (96.5) (96.3) (94.4) (94.6) (93.5) (93.3)
v 439 475 81 92 54 57 585 618 102 99 128 132
es
(1.9) (2.1 (0.7) (0.8) (1.9) (2.0 (3.5) (3.7) (5.6) (5.4) (6.5) (6.7)
Mental health, n (%)
N 21,848 21,707 11,402 11,340 2,733 2,723 15,834 15,787 1,718 1,719 1,793 1,816
0
(95.9) (95.3) (98.0) (97.5) (95.0) (94.6) (95.1) (94.8) (93.5) (93.6) (91.5) (92.7)
v 940 1,081 231 293 144 154 819 866 119 118 167 144
es
(4.1) 4.7) (2.0 (2.5) (5.0) (5.4) (4.9) (5.2) (6.5) (6.4) (8.5) (7.3)
Cancer, n (%)
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N 22,561 22,637 11,609 11,603 2,859 2,863 16,558 16,547 1,828 1,825 1,938 1,946
0
(99.4) (99.3) (99.8) (99.7) (99.4) (99.5) (99.4) (99.4) (99.5) (99.3) (98.9) (99.3)
v 137 151 24 30 18 14 95 106 9 12 22 14
es
(0.6) (0.7) (0.2) (0.3) (0.6) (0.5) (0.6) (0.6) (0.5) (0.7) (1.1) (0.7)
Respiratory and CV, n (%)
N 22,657 22,664 11,617 11,603 2,860 2,858 16,452 16,472 1,807 1,811 1,897 1,913
0
(99.4) (99.5) (99.9) (99.7) (99.4) (99.3) (98.8) (98.9) (98.8) (98.6) (96.8) (97.6)
v 131 124 16 30 17 19 201 181 30 26 63 47
es
(0.6) (0.5) (0.1) (0.3) (0.6) (0.7) (1.2) (1.1) (1.6) (1.4) (3.2) (2.4)
Respiratory and mental health, n (%)
N 22,583 22,572 11,568 11,570 2,829 2,844 16,391 16,408 1,792 1,803 1,877 1,910
o
(99.1) (99.1) (99.4) (99.5) (98.3) (98.9) (98.4) (98.5) (97.6) (98.1) (95.8) (97.4)
v 205 216 65 63 48 33 262 245 45 34 83 50
es
(0.9) (0.9) (0.6) (0.5) (1.7) (1.1) (1.6) (1.5) (2.4) (1.9) (4.2) (2.6)
Mental health and CV, n (%)
N 22,735 22,739 11,625 11,624 2,873 2,875 16,596 16,589 1,827 1,826 1,953 1,949
0
(99.8) (99.8) (99.9) (99.9) (99.9) (99.9) (99.7) (99.6) (99.5) (99.4) (99.6) (99.4)
v 53 49 8 9 4 2 57 64 10 11 7 11
es
(0.2) (0.2) (0.1) (0.1) (0.1) (0.1) (0.3) (0.4) (0.5) (0.6) (0.4) (0.6)
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Respiratory, CV, and mental health, n (%)
N 22,731 22,736 11,624 11,623 2,871 2,868 16,555 16,569 1,820 1,822 1,930 1,929
0
(99.7) (99.8) (99.9) (99.9) (99.8) (99.7) (99.4) (99.5) (99.1) (99.2) (98.5) (98.4)
v 57 52 9 10 6 9 98 84 17 15 30 31
es
(0.3) (0.2) (0.1) (0.1) (0.2) (0.3) (0.6) (0.5) (0.9) (0.8) (1.5) (1.6)
No conditions, n (%)
N 2,722 2,909 725 747 439 450 2,812 2,425 398 338 629 487
o)
(11.9) (12.8) (6.2) (6.4) (15.3) (15.6) (16.9) (14.6) (21.7) (18.4) (32.1) (24.8)
v 20,066 19,879 10,908 10,886 2,438 2,427 13,841 14,228 1,439 1,499 1,331 1,473
es
(88.1) (87.2) (93.8) (93.6) (84.7) (84.4) (83.1) (85.4) (78.3) (81.6) (67.9) (75.2)

COPD, chronic obstructive pulmonary disease; COVID-19, coronavirus disease 2019; CV, cardiovascular; ER, emergency room; ICU, intensive
care unit
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Supplemental Table 5 Full list of risk ratios and 95% confidence intervals of covariates associated with the occurrence of new respiratory,

cardiovascular, and mental health conditions at >30-<90 days or >90-<180 days post COVID-19 diagnosis or hospital discharge

RR (95% CI)

Respiratory conditions

Cardiovascular conditions

Mental health conditions

>30-<90 days

>90-<180 days

>30-<90 days

>90-<180 days

>30-<90 days

>90—<180 days

Age group

18-29 years

1.18 (0.80, 1.79)

1.08 (0.76, 1.56)

NA*

3.18 (0.94, 19.53)

2.67 (1.59, 4.85)

1.81 (1.22, 2.79)

30-39 years

1.90 (1.32, 2.82)

159 (1.14, 2.27)

NA*

6.09 (1.88, 36.34)

3.00 (1.79, 5.43)

1.87 (1.26, 2.88)

40-49 years

2.44 (1.71, 3.58)

1.96 (1.41, 2.77)

NA*

6.68 (2.05, 39.85)

2.73 (1.63, 4.96)

1.91 (1.29, 2.94)

50-64 years

2.84 (2.01, 4.13)

1.92 (1.40, 2.71)

NA*

8.03 (2.52, 47.28)

2.94 (1.77, 5.28)

1.63 (1.1, 2.50)

65—74 years

2.68 (1.86, 3.95)

1.88 (1.34, 2.70)

NA*

10.46 (3.10, 62.22)

2.30 (1.35, 4.22)

1.28 (0.85, 2.02)

75-84 years

2.43 (1.65, 3.65)

1.52 (1.04, 2.24)

NA*

18.40 (5.23, 107.58)

2.61 (1.50, 4.85)

1.29 (0.83, 2.07)

285 years

1.80 (1.10, 2.95)

1.62 (1.01, 2.58)

NA*

15.49 (2.47, 111.25)

3.05 (1.59, 6.02)

1.73 (1.00, 2.98)

Sex

Male

0.91 (0.84, 0.99)

0.84 (0.77, 0.92)

1.18 (0.92, 1.51)

1.26 (0.98, 1.61)

0.63 (0.56, 0.70)

0.53 (0.47, 0.59)

Race
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Caucasian 1.02 (0.94, 1.12) 1.13 (1.02, 1.24) 1.10 (0.83, 1.47) 1.10 (0.83, 1.48) 1.48 (1.31, 1.69) 1.792 (1.59, 2.03)
Asian 0.99 (0.81, 1.19) 1.00 (0.80, 1.24) 0.72 (0.33, 1.36) 0.84 (0.41, 1.56) 0.74 (0.50, 1.04) 0.81 (0.56, 1.12)
Ethnicity

Non-Hispanic

1.12(0.97, 1.29)

138 (1.17, 1.62)

2.56 (1.53, 4.63)

2.12 (1.30, 3.70)

1.40 (1.14, 1.73)

154 (1.27,1.87)

Obesity

1.33 (1.21, 1.46)

1.38 (1.24, 1.53)

1.08 (0.76, 1.51)

1.18 (0.83, 1.63)

1.41 (1.24, 1.59)

1.49 (1.32, 1.67)

Insurance

Medicaid

1.01 (0.89, 1.15)

1.07 (0.94, 1.22)

1.24 (0.85, 1.76)

1.23 (0.84, 1.75)

1.39 (1.18, 1.64)

1.41 (1.21, 1.63)

Medicare

1.06 (0.93, 1.21)

1.06 (0.91, 1.22)

1.45 (0.94, 2.21)

1.51 (1.00, 2.26)

153 (1.29, 1.82)

1.46 (1.23, 1.72)

Other payor type

0.77 (0.64, 0.93)

1.07 (0.90, 1.27)

1.00 (0.56, 1.65)

1.10 (0.64, 1.77)

0.97 (0.75, 1.23)

1.03 (0.82, 1.28)

Uninsured

0.71 (0.58, 0.85)

0.65 (0.52, 0.80)

0.96 (0.55, 1.57)

0.66 (0.33, 1.16)

0.76 (0.56, 0.99)

0.63 (0.47, 0.82)

Sub-cohort

ER on diagnosis

0.64 (0.56, 0.74)

0.56 (0.48, 0.65)

0.45 (0.27, 0.71)

0.59 (0.38, 0.89)

0.60 (0.49, 0.72)

0.65 (0.55, 0.78)

ER

1.39 (1.17, 1.65)

1.33 (1.10, 1.58)

1.41 (0.83, 2.27)

1.57 (0.95, 2.47)

1.22 (0.95, 1.54)

1.20 (0.95, 1.50)

Hospitalisation without ICU

1.33 (1.20, 1.47)

1.02 (0.91, 1.14)

1.74 (1.28, 2.35)

1.42 (1.04, 1.94)

1.03 (0.89, 1.18)

1.08 (0.95, 1.23)

ICU without ventilation

1.69 (1.39, 2.03)

1.18 (0.93, 1.47)

1.69 (0.75, 3.28)

2.41 (1.25, 4.23)

1.31(0.99, 1.71)

1.34 (1.02, 1.73)
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ICU with ventilation

2.64 (2.27, 3.04)

1.86 (1.55, 2.21)

3.16 (1.83, 5.18)

2.65 (1.49, 4.43)

1.89 (1.51, 2.35)

1.52 (1.20, 1.91)

Month of COVID-19 diagnosis

Feb—Apr 2020

1.08 (0.97, 1.20)

1.06 (0.93, 1.19)

0.88 (0.62, 1.24)

0.96 (0.66, 1.38)

0.85 (0.72, 1.01)

0.93 (0.80, 1.09)

May 2020

0.75 (0.67, 0.83)

0.92 (0.82, 1.04)

0.76 (0.55, 1.06)

1.21 (0.89, 1.65)

0.82 (0.71, 0.95)

0.90 (0.79, 1.03)

Jun 2020

0.58 (0.51, 0.65)

0.72 (0.63, 0.81)

0.68 (0.48, 0.96)

0.75 (0.52, 1.07)

0.72 (0.62, 0.84)

0.74 (0.64, 0.86)

Jul 2020

0.48 (0.34, 0.65)

0.61 (0.45, 0.82)

0.33 (0.08, 0.88)

0.81 (0.34, 1.65)

0.60 (0.40, 0.87)

0.79 (0.57, 1.08)

Weighted CCI

1.05 (1.02, 1.07)

1.07 (1.04, 1.09)

117 (1.10, 1.25)

1.16 (1.08, 1.23)

112 (1.09, 1.15)

114 (1.11, 1.17)

Grey and blue shading denote increased and decreased risk of a new condition occurring, respectively. Reference groups are: <18 years (age),
female (sex), African American (race), Hispanic (ethnicity), non-obese (obesity), diagnosis in February and March 2020 (diagnosis month);

commercial (insurance), outpatient (sub-cohort).

*Values were not calculable as the reference group (<18 years) had no new diagnoses of clinical conditions

CCl, Charlson Comorbidity Index; Cl, confidence interval; COVID-19, coronavirus disease 2019; ER, emergency room; ICU, intensive care unit;

NA, not applicable; RR, risk ratio

27

Jovanoski N, et al. BMJ Open 2021; 11:e056284. doi: 10.1136/bmjopen-2021-056284



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material

placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Supplemental Table 6 Full list of risk ratios and 95% confidence intervals of covariates

associated with a new cancer diagnosis at >30—<90 days or >90-<180 days post COVID-19

diagnosis or hospital discharge

Risk ratio (95% Cl)
>30-<90 days >90-<180 days

Age group

18-29 years 0.95 (0.31, 4.16) 1.17 (0.19, 22.13)

30-39 years 0.89 (0.29, 3.90) 2.63 (0.51, 46.94)

40-49 years 1.43 (0.49, 6.05) 3.38 (0.69, 59.46)

50-64 years 2.44 (0.90, 9.93) 8.35 (1.84, 138.73)

65-74 years 3.19 (1.13, 13.21) 13.50 (2.91, 217.30)

75-84 years 2.60 (0.86, 11.12) 15.50 (3.25, 247.65)

>85 years 2.12(0.53, 10.33) 8.45 (1.39, 151.23)
Sex

Male 0.97 (0.75, 1.27) 1.03 (0.79, 1.33)
Race

Caucasian 1.51 (1.10, 2.11) 1.05 (0.78, 1.43)

Asian 1.45 (0.66, 2.80) 1.15 (0.53, 2.20)
Ethnicity

Non-Hispanic 2.49 (1.33, 5.28) 1.34 (0.79, 2.50)
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Obesity 1.34 (0.98, 1.80) 1.34(1.00, 1.79)
Insurance
Medicaid 0.88 (0.52, 1.41) 0.68 (0.38, 1.13)
Medicare 1.43(0.99, 2.07) 1.10 (0.78, 1.55)
Other payor type 0.72 (0.32, 1.39) 0.69 (0.32, 1.29)
Uninsured 1.32(0.68, 2.32) 0.49 (0.17, 1.09)
Sub-cohort

ER on diagnosis

0.47 (0.27, 0.76)

0.53 (0.32, 0.83)

ER

1.23 (0.68, 2.06)

0.69 (0.32, 1.30)

Hospitalization without ICU

0.71 (050, 0.99)

0.65 (0.47, 0.90)

ICU without ventilation

0.45 (0.16, 1.01)

0.50 (0.21, 1.02)

ICU with ventilation

1.24 (0.71, 2.06)

0.56 (0.27, 1.04)

Month of COVID-19 diagnosis

Feb—Apr 2020

1.44 (0.98, 2.11)

1.72 (1.17, 2.51)

May 2020

1.21(0.85, 1.72)

1.18 (0.82, 1.69)

Jun 2020

0.90 (0.61, 1.32)

1.28 (0.89, 1.84)

Jul 2020

0.70 (0.21, 1.71)

0.80 (0.24, 1.96)

Weighted CCI

1.04 (0.97, 1.11)

1.06 (0.99, 1.12)

Reference groups are: <18 years (age), female (sex), African American (race), Hispanic
(ethnicity), non-obese (obesity); diagnosis in February and March 2020 (diagnosis month),

commercial (insurance), outpatient (sub-cohort).

CCl, Charlson Comorbidity Index; ClI, confidence interval;
COVID-19, coronavirus disease 2019; ER, emergency room; ICU, intensive care unit
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